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1. Current weather warning system

2. Preparation for IBF
- 2016~2018 local base pilot projects
- Heat wave impact service: nationwide test in 2018

- Lessons learned from the past 3 years of trial

3. Future direction: Where to go?
- General direction

- Issues to solve



1. Strategic plan and 2016~2018 pilot projects

'Current waming system at KMA
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Threshold-based Weather advisory/warning Service
Thresholds
Warning
Heavy rain 60mm/3hrs, 110mm/12hrs 90mmy/3hrs, 180mm/12hrs
Heavy snow 5cm/24hrs (land) 20cm/24hrs, (mountain) 30cm/24hrs
Heat wave Tmax > 33°C, 2days Tmax > 35°C, 2days
Cold wave @ Tmin drop by more than 10°C than the previous day @ Tmin drop by more than 15°C than the previous day to below
to below 3°C and to lower by 3°C compared to the 3°C and to lower by 3°C compared to the climatological normal
climatological normal year; year;
@ Tmin < -12°C, 2days @ Tmin < -15°C, 2days
® Serious damage is expected due to rapid ® Serious damage is expected over a wide range of areas due to
temperature drop rapid temperature drop.
Strong wind (land) ws >14m/s, (mountain) ws >17m/s (land) ws >21m/s, (mountain) ws >24m/s
Typhoon Strong wind, wind wave, heavy rain and storm surge are | due to typhoon:
expected to reach advisory levels due to typhoon. @ Strong wind(or Wind wave) is expected to reach warning levels;
@ The total precipitation is expected to be more than 200mm;
® Storm surge is expected to reach warning levels.
Dry air RH<35%, 2days RH<25%, 2days
Asian dust - PM10 concentration > 800ug/nv, 2hrs
Wind wave ws >14m/s ws >21m/s

Or significant wave height >3m(3hrs)

Or significant wave height >5m(3hrs)

Storm surge

Sea level is expected to rise locally due to complex
factors, such as astronomical tides, storms and low
pressures, and to surpass the standard point to issue
the advisory.

ref) the standard point is set by regions.

Sea level is expected to rise locally due to complex factors, such as
astronomical tides, storms and low pressures, and to surpass the
standard point to issue the advisory.

ref) the standard point is set by regions.

* +Preliminary warning: possibility of warning within 24 hours
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a2« Preparation of IBF

= Development of user-oriented IBF service and trial of service
= (2016~2018) Local base Pilot projects: 7 HIW
= (2018) Nation wide test: Heat wave

= Data collecting, Research and development
= (2016~) Collecting of Weather impact Data: Conventional + Non
conventional(damage, vulnerability, ..)
= (2016~) Development of methodology for locally specified thresholds
= (2018~) Development of Hazard impact models in collaboration with the

related organizations(Heat wave, Heavy rain)

= Law and dedicated team, Building partnerShi'ﬂi’ii’f?.i';..'.’.'..'.;.';,;,“....,_, - | . | -
= (2017.4.) add relevant legal provision . e cunss senor s
+  (2016.1.4) TFT - (2018.3.30.) formal team
= (2018.5.) Establishment of operational regulations for Multi-organizational

collaboration(5 organizations)



‘ D 2. Preparation of IBF

yas | 2-1. Local base pilot projects(2016~2018)

Cooperation with decision makers
in local governments

Mission

To develop user-
oriented services
Training & Promotion
of IBF

To establish weather
impact DB

Setting up thresholds

Target High Impact

Weather
Heavy rain
Heavy snow
Typhoon
Heat Wave
Low Visibility
Swell

Wind Shear for aviation

(Refer posters in the Lobby)

Very Low

Impact Forecasts based on Risk Matrix

High A

Medium

Low

are
i5
e a

Exposure
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2. Preparation of IBF

Sy  2-1. Local base pilot proje
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‘ D 2. Preparation of IBF

ia | 2-2-Heat wave impact service: nation wide test in 2018

Impact area
= Natural disaster damage statistics
= + Text mining and network analysis of news articles for impact type
=>» heat-related illness, livestock, fishery, crop,
industry(electricity), food poisoning, transportation(road, rail)

= Impact level criteria(based on the maximum T only)
= Advisory(33°C, 2days): same as the heat wave advisory
=  Warning(35°C, 2days): same as the heat wave warning

= Warning-severe(38°C, 2days): “very danger” level in "heat sensitivity index”

= Expected impact for each area/ impact level: refer past damage data, relevant
study,..

= Preventive measures: refer relevant organization’s guide, relevant study,..

= Collecting real time damage data: damage statistics + media(using text mining)



Text mining and network analysis of news artides forimpadt
type and impadt ase search
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‘ D Text mining and network analysis of news articles for impact type and impact case search

2. Words extraction

PROCESS
_words | counts |
0 = 7824
s o KoNLPy package?
3 2= 4124
Python e = Python package for natural language
_%NLP ackage A processing (NLP) of the Korean
e Turm 2065 language.
* 16385 nouns 16377 |2== : NLP (Natural Language Processing) is
T 1 a set of techniques for analyzing,
e i ] extracting, and understanding
e e j meaningful information text.
16384 |=4¢ 1

process 3. Heat wave related words selection
16385 words

* Mentioned in more than 10 articles

* Mentioned frequently in heat wave periods
370 words

Remove stopwords including reporter’s name, place name, etc.

116 words
Remove redundant words

70 words



‘ D Text mining and network analysis of news articles for impact type and impact case search

4. Network analysis

/0 Python Library “NetworkX” ext
heat wave | etwork

related words nalysis
Used to interpret the relationship among words, and then to determine the network

Simultaneous existence in paragraph or sentence — close conceptual connection

PROCESS

Modularity analysis — clustering designed to measure the strength of division of a network into modules(clusters)
High modularity — dense connections between the nodes within modules, sparse connections between nodes in different

modules
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Text mining and network analysis of news articles for impact type and impact case search

Impact diagram of heat wave
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2. Preparation of IBF

7%

Operation
(Heat Wave Warning)

Advisory Tmax = 33°C, 2days

V

Warning Tmax = 35°C, 2days

H06-363 | EHHL la|- g3 oe wn

S22 YEPH (2018.06.24. 10:00)

S gL (2018.06.24. 11:000(%F)

Heat wave warning

‘ 2-2. Heat wave impact service: nation wide test in 2018

Test: Heat wave impact information
(Impact area/level + Actions need)

Attention
Advisory Tmax 2
Warning Tmax 2

Warning(Severe)
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2. Preparation of IBF

M Food Poison Road & Rail
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Warning
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HW map
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2. Preparation of IBF

40

35

30

2018 Heat wave: Tmax, Waming, HW impact info
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‘ D 2. Preparation of IBF

as | 2-3. Lessons leamed from the past 3 years trial

. IBF in Korea should reflects Korea's reality
. Public’s attitude: no tolerance toward the forecast error
. Still not enough forecast performance - Act as a limit in using IBF
. People still prefer deterministic forecast to probabilistic forecast
. Still need forecaster’s modification on the final forecast = Need guidance to help forecasters in
the decision making on impact type and level etc..

. Readiness for IBF
. Not sufficient damage data base, impossible in some impact type/some area
. => Difficult to setting to a proper thresholds for each HIW
. Need more time to build a strong partnership

. Need HIW-specific implementation plan that reflects predictability, spatial & temporal scale, and
intensity of the weather, and scale & areas of the impact
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n= | 3« Future direction: Where to go?

Threshold-based weather Waming (AS-IS)
+ Impact forecast

oconsidering the local sodo-economical environment

15t Phase: same impact level/information depending on the
warning level + add qualitative analysis

After securing reliable performance of HIM

and other guidance

2nd Phase: different impact level/information for each area
considering vulnerability and exposure
€ using the result of HIM




3. Future direction
' Heat wave impact forecast: service components...
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Agriculture, Fish farm,
Food poisoning)
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3. Future direction

s | Heat wave impact model
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(Refer presentation by Dr. Yeora CHAE)



3. Future direction
x| Heavy rain impact model

Heavy Rain Impact Area
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‘ i D 3. Future direction

s | IsSuesto solve

« Suitability of each HIW for IBF and priority

« Definition of impact area for each HIW

« Standardized method to set up impact levels for every HIW
« Verification of damage in (place, time) scale

« Constructing impact DB

« Building strong partnership

« Fundamental limit- the predictability of weather and its impact



3. Future direction

| Analysis of the risk of natural disasters(2006~2017)
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Risk Register(NaturaI Hazards)
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0.005%
~0.05%

Heavy snow
Wind wave

0.05% 0.5%
~0.5 ~5%

LIRS
Impacted — Impacted Damage Impact size
HIEE Gre days(days) i FIEY gee days(days) (million won) (million won/day)
Typhoon 76 2% Typhoon 76 1,762,752 23,194
Heavy rain 331 8% .
Heavy rain 331 3,717,416 11,231
Strong wind 83 2%
Heavy snow 127 3% Strong wind 83 62,655 755
Wind wave 79 2% Heavy snow 127 237,429 1,870
Total 696 L Wind wave 79 86,352 1,093
T K *
Likelihood=impacted days/ (365days*12years) Total 696 5 866.604 8.429

5%~

impact size=total damage/impacted days

Medium Risk

Likelihood (XHOHE87H5%8)

v

Risk of natural disaster

Heavy rain

> Typhoon

> Heavy snow - Wind wave

> strong wind
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3. Future direction

Priority of IBF implementation

Socio-economic

: - Related party IBF
Hazard Predictability impact (in IBF generation) implementation*
. Low . .
Heavy rain o g i) High High 2nd
Low .
Heavy snow et ez i) High Low 2nd
. . High
Heat wave High High (heat illness, fishery) 1st
Cold wave High Medium Meqllum 1st
(cold illness)
Strong wave Medium Low Low When needed
High . .
Typhoon (2Good lead time) High High 1st
. . Medium
Dry air High Low Fores: i) When needed
Asian dust Medium Medium High(Fine dust) Exclude
Wind wave High Low Low When needed
Storm surge Low Low Low When needed

* (18t priority) High predictability & socio-economic impact > medium

(2nd priority) predictability < medium & High socio-economic impact

(When needed)
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